The aim of conducted investigation was to evaluate defined objectives, presented materials and methods and interpretation of results in student's master theses in order to assess their scientific contribution. Firstly, evaluation was performed by using the traditional methodology and fuzzy evaluation was then conducted in a Fuzzy Logic Toolbox. Obtained values from two levels of evaluation were generally compared. Results indicate that fulfilment of defined criteria of evaluation is moderate. Evaluation mark in classical approach was higher in most cases but fuzzy approach showed some advantages. The criteria fulfilment for the logical-mathematical argumentation, as a prerequisite for the analysis of scientific results, showed its paramount importance in the process of classical and fuzzy evaluation as well.
Introduction
The evaluation process consists of measuring the scientific contribution of an individual or an institution. Similarly, it is a process by which something is measured by comparing it with defined standards and criteria (Pavlović, 2016) . In response to the methodology of classical evaluation, fuzzy logic has appeared as a tool for overcoming different types of uncertainty, imprecision, vagueness and approximative reasoning.
Fuzzy logic and fuzzy sets were introduced by Zadeh (1965) . Different applications of a fuzzy logic in education comprise fuzzy educational grading systems and classification of students (Law, 1996; Fourali, 1997; Nolan, 1998; Nykänen, 2006; Daud et al., 2011; McLoone, 2012) , fuzzy clustering (Wang & Bell, 1996) , personnel selection (Petrović-Lazarević, 2001 ), soft computing (Chaudhari et al., 2012) , and faculty performance evaluation (Guruprasad et al., 2016; Jyothi et al., 2014) .
Contemporary studies are also oriented to evaluation of students' performance (Kharola et al., 2015; Surya et al., 2016; Varghese et al., 2017) , faculty teachers' work (Pavlović, 2016) and general evaluation practices (Du Prel et al., 2009) . It is important to note that main obstacles students are facing with in the process of preparing and writing master theses are the definition of research objectives, the methodology of data analysis and the argumentation of obtained data (results). It was reasonable to evaluate these sections from master theses based also on the fact emerging from related investigations (Mićić and Bosančić, 2013; Mićić et al., 2014a,b) that authors sometimes use incorrect or misleading methodology and fail to define research objectives or to interpret data properly.
By a two-level evaluation, the level of a scientific contribution and the relevance of descriptive statistics in master theses could be assessed. Accordingly, aim of this research was to evaluate the defined objectives, presented materials and methods and interpretation of results from master theses defended at the Faculty of Agriculture of University of Banja Luka.
Materials and Methods
For the analyses, 26 master theses defended at the Faculty of Agriculture of University of Banja Luka in the period 1994-2015 were used. In these theses mainly descriptive (defined as research based on statistical population or research using descriptive methods or measures) statistical approach was used. Two levels of evaluation were performed here: classical and fuzzy.
Classical evaluation consisted of assessment of following sections from master theses: 1) defined objective(s) and hypotheses (OB); 2) materials and methods (MM) and 3) logical-mathematical argumentation (LMA) based on specific evaluation criteria (like clarity of objectives for OB section, suitability of planned methods for MM or control of variation for LMA). It also comprised the analysis of fulfilment of these criteria and distribution of all theses at the Likerttype scale (ranging from 0 to 5).
Fuzzy evaluation was carried out in Matlab Fuzzy Logic Toolbox software (R2016a 9.0 version). The fuzzy methodology included definition of variables, fuzzification, fuzzy inference, defuzzification and interpretation. Fuzzy inputs were 1. objectives (OB), 2. material and methods (MM) and 3. logicalmathematical argumentation (LMA). Single fuzzy output was defined as fuzzy evaluation value (FEV). Fuzzy linguistic variable was "master thesis quality". Fuzzy labels were sufficient (S), desirable (D) and outstanding (O) for three fuzzy inputs and adequate (A), good (G), very good (VG), excellent (E) and remarkable (R) for single fuzzy output.
For all inputs a trapezoidal mf was used. For the output (FEV) a combination of triangular and trapezoidal mf was used. A total of 27 rules were defined in the fuzzy rule base. For the obtained 26 numerical values, the fuzzy degree of membership μ A (x) to fuzzy output (FEV) labels was calculated. Then, a comparison between fuzzy and classical marks was presented.
Results and Discussion
All 26 master theses were distributed into the range from 0 to 5. Evaluation marks ranged from 1.50 to 4.37 (OB section), from 0.93 to 4.70 (MM section) and from 1.13 to 4.50 (LMA section), respectively.
For the 26 numeric values, named as fuzzy evaluation values (FEV) a fuzzy degree of membership μ A (x) to different fuzzy output labels was calculated. A 12 out of 26 master theses obtained the fuzzy degree of membership μ A (x) = 1 belonging to fuzzy output label very good (VG). Remaining theses had different fuzzy degrees of membership with μ A (x) ranging from 0 to 1.
Classical marks were in all cases (except thesis 4) higher that FEV marks and this difference varied from 0.09 (thesis 13) to 1.38 (thesis 8).
Where low mark was present in OB section, authors defined their objectives too theoretically and some OB criteria were partly fulfilled. Here, a clear link between objectives and interpretation of results is very important. Some MM criteria were also moderately fulfilled and where low mark was present, authors used different statistical software incorrectly, which was assumed by McMillan (2000) , who claimed that there is a danger that technology will contribute to the mindless use of new resources. Nevertheless, authors of theses were here missing to define a fundamental statistical concepts like biometrical unit of research, population size etc.
The fulfilment of LMA criteria was moderate. This result could be much better in order to improve the scientific contribution and the relevance of statistics in each thesis.
It can be done by performing following steps: establishing a clear connection between defined objectives and presented results, detecting and explaining high coefficients of variation, and also establishing a compatibility between defined objectives and MM/LMA sections from master theses. It is critical that all educators understand concepts like standard error of measurement, reliability coefficients, confidence intervals, and standard setting (McMillan, 2000) . For example, performing t-test statistics with very low or very high coefficients of variation lead a researcher to fallacious conclusions (Mićić and Bosančić, 2012; Mićić and Bosančić, 2013; Mićić et al., 2014a,b) .
In defuzzification the average experts' marks produced 26 crisp values (FEV), which had different μ A (x) to fuzzy output labels. The μ A (x) = 1 for the fuzzy output label very good (VG) was achieved in 46.15% of cases (or 12 out of 26 master theses). These grouping of FEV values is a consequence of fuzzy input values, as well as the fuzzy scale, the specific range, type and shape of fuzzy mf and a fuzzy rule base design.
The comparison between classical and fuzzy evaluation indicated that only in thesis 4 there is no difference between two levels of evaluation. More important, 96.15% of master theses obtained higher classical mark, similar to results obtained in Kharola et al. (2015) , Guruprasad et al. (2016) and Surya et al. (2016) who found higher classical mark in faculty performance evaluation. The advantage of a fuzzy approach is a possibility of modelling the level of severity of evaluation criteria by changing fuzzy methodology. Therefore, fuzzy approach can in some cases produce higher evaluation marks (McLoone, 2012; Daud et al., 2011; Chaudhari et al., 2012; Sakthivel et al., 2013; Jyothi et al., 2014 ).
Conclusion
The two-level evaluation showed that scientific contribution and the relevance of descriptive statistics of master theses is moderate in average, while 25 out of 26 analysed master theses obtained higher classical mark.
Study implications
Findings indicate a great gap between main sections from master theses i.e. OB, MM and LMA sections must be interconnected closely. Also, the opportunity to overcome disadvantages of a traditional evaluation (like uncertainty, subjectivity and sharp boundaries between classes) is provided by a fuzzy logic.
Fuzzy logic bears the potential for changing the severity of established evaluation criteria by adapting fuzzy methodology, instead of introducing new evaluators and/or criteria.
Main limitations of this study
Generalizations can be done only for master theses with descriptive statistical measures or tests. Some other theses' sections could be included in evaluation. Limitations also emerge in the design of fuzzy rules and fuzzy mf. Here, fuzzy methodology (with accent on the design of a fuzzy rule base) should be unconditionally grounded in expert knowledge for a specific field of research.
Future directions
Future directions should be aimed at a) designing different statistical courses for improving students' knowledge in statistics, b) evaluation of scientific publications' general structure and c) adjustments of a fuzzy methodology. One should also bear in mind that logical-mathematical argumentation (LMA) plays a key role in different study designs and data analyses.
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Сажетак
Спроведено истраживање базирано је на евалуацији дефинисаних циљева, кориштених материјала и метода рада и интерпретације резултата у студентским магистарским и мастер радовима, у циљу оцјене научног доприноса ових радова. Први ниво евалуације спроведен је употребом класичних метода евалуације, док је у другом нивоу евалуације кориштена фази методологија у MATLAB Fuzzy Logic Toolbox софтверском пакету. Извршено је генерално поређење оцјена добијених у два нивоа евалуације. Резултати указују на осредњу испуњеност дефинисаних критеријума евалуације. Оцјена добијена примјеном класичних метода евалуације је била виша у већини случајева, међутим, фази приступ показао је одређене предности. Реализација критеријума евалуације за логичко-математичку аргументацију, као предуслова за анализу различитих научних резултата, била је изузетно значајна, како у класичној тако и у фази евалуацији.
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